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Figure 4: Plan vicw of FO straight section.
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Figure 5: RF cavity placement at FO.

kickers are outside of the straight section proper; their location is
not shown in the figure. The phase advance between septa anad
kickers is more favorable with the septa located at the north end
of FO.

To allow for independent high voltage comtrol for the proton
and antiproton beams, pairs of cavities need to be separated by
an odd number of quarter RF wavelengths. Each cavity is one half
wavelength long, so that the entire system of eight cavities requires
4.25 wavelengths, as depicted in Figure 5. In this figure, the pairs
of cavities P1-P3 anad P2-P4 nre used for proton acceleration,
while A1-AJ and A2-A4 sre used for antiproton acceleration. The
center of cavity A4 is located one half wavelength from the proton-
antiproton collision point.

The cavity phasing is shown in Figure 6. Here, the circled
arrows indicate the direction of the cavity field when the syn-
chronous particle is present. The upper portion of the figure illus-
tretes a synchronous proton moving left to right, while the lower
portion of the figure illustrates a synchronous sntiproton moving
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Figure 6: RF cavity phasor diagram.

right to left. If one of the cavities trips off, an increase or a reduc-
tion of the RF bucket nrea by roughly 10% will be seen by each
beam. No RF phase offsets are induced by a tripped station.

5 Concluding Remarks

The purpose of thie report is to present the current status
of the design of & new bigh energy superconducting synchrotron
for the Fermilab upgrade program. Much work is necessary to
turu this preliminary version into a full design. The low-beta
lattice shown in Figure 3 has an unacceptable high dispersion
point just outside the intersction region that must be improved
upon. The lattice design must also include a program for tuning
the optics from injection to the final value of 3°*. Realistic schemes
for providing separated orbits for the proton and antiproton beams
have not yet been investigated. Nevertheless, we think that we
have demonstrated that there is latitude within the constraints
imposed by a near-fixed geometry to improve the lattice design
for this synchrotron.
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Slip Stacking cartoon (1)

® l'irst Booster Batch accelerated ® First Booster Batch injected
in Booster onto MI central orbit with REF
system A

Protons on Target, I. Kourbanis



Slip Stacking Cartoon (2)
]

\\\
~
@ First Booster Batch slightly ® Second Booster Batch injected
accelerated in MI with RE onto MI central orbit with RF
System A ‘ system B

® Second Booster Batch
accelerated in Booster

Protons on Target, I. Kourbanis



Slip Stacking Cartoon (3)

//‘_____

@ Second Booster Batch slightly ® Wait till batches line up and
decelerated in MI with RF snap on RF system C while
System B turning of RF systems A & B

Protons on Target, I. Kourbanis
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